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ABSTRACT
Career choice prediction has been a complex phenomenon both in developed and developing countries.
Though various theories that describe career prediction have emerged, their practical implementation in
the form of a system has been hampered by the shortfalls that come along with each of them. However,
there is no existing theoretically based holistic model that merges various theories that can inform the
development of such a system in the developing world context. This paper, therefore, aims at proposing
a holistic conceptual model that integrates a number of variables to inform the development of a career
prediction system in the developing world context. The study focused on the strengths of the various
theories identified from literature to develop a conceptual model. Model verification and validation will
be undertaken after data collection in the proposed study.

KEYWORDS
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INTRODUCTION
Education systems world over are structured in such a way that as students progress to higher levels,
they reduce their subject load as they specialize towards attaining their future careers (Besigomwe,
2019). Uganda’s education system, for example, follows a 7-4-2-3/5 system of education

(Nshemereirwe, 2015) where a student spends seven years at primary school level, four years at lower
secondary school level, two years at Advanced level, and a minimum of three years at university and
maximum five years for a few specific courses. For a transition from the lower secondary level to
advanced level, students reduce subjects from ten to three (Kizza et al., 2019).
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Selection of the right subjects at secondary level is an important step for a student (Upadhyaya et al.,
2016) as it lays a foundation for getting an appropriate higher education and achieving successful
careers after school (Javed, 2018; Kazi, 2018; Palmer et al., 2017). However, making a decision that
leads to the right career has proved to be a complicated process (Daharwal et al., 2020; Gorad et al.,
2017; Kazi, 2018) in many countries. For instance, a survey conducted in 2009 on 115,000 people from
33 countries indicated that 50% of the people felt that they had chosen wrong careers (Nawaz et al.,
2014). Relatedly, a survey conducted by the Council of Scientific and Industrial Research of India on
secondary school students about their careers discovered that about 40% of students were confused
about their career options (Gorad et al., 2017).
Ideally, the subject selection process by students is influenced by three key interrelated factors;
student interest, ability (Gorad et al., 2017; Ndalichako & Komba, 2014; Palmer et al., 2017), and the
relevance of the subject for pursuing a career (Kazi et al., 2017; Palmer et al., 2017). Some of the
factors that lead to students’ interest in a particular subject include the inspiration from family and
relatives (Javed, 2018; Olweny, 2017), peers, commitment, and support provided by the subject
teachers (Kazi et al., 2017; Ndalichako & Komba, 2014) among others. However, many times subject
choice decisions are made while considering very few of the above factors.
Generally, putting all the data about the above factors together to make an appropriate subject
selection has proved to be a challenge among students (Gorad et al., 2017; Javed, 2018; Nawaz et al.,
2014; Nie et al., 2020), teachers and parents who sometimes end up making wrong choices. For
instance, some parents in Pakistan force their secondary school children to select subjects against their
will and this has affected their performance negatively (Javed, 2018). In Australia, whereas science
related careers are on-demand, almost 50% of the students joining advanced level do not select science
subjects because they are not interesting (Palmer et al., 2017). On the contrary, it was observed that
many students at advanced level in Uganda improved on their uptake of sciences because science
related qualifications are on high demand in society (Olweny, 2017).
In Uganda like in many other countries, students are allocated subject combinations at advanced
level of secondary education basing on assessment data from national examinations which are not
holistic enough to give an appropriate career direction (Nshemereirwe, 2015). Though this approach is
easy to implement, its efficiency has been questioned with some students offering subject combinations,
not in line with their interests and potentials (Kizza et al., 2019). A case in one of the schools in Uganda
shows that many students applied for change of subject combinations immediately after joining
advanced level. Out of students who applied to change subjects, some requests were granted because
the performance history of students was known while others in a similar category were denied simply
because their performance history was not known.
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Data about the ability and interest of a student in a given subject can be obtained from student
assessments; both school-based and national assessments. Student assessment data is in two forms;
structured and unstructured (Mitana et al., 2018). Structured data encompasses organized data that can
be managed within a relational database (Kolhatkar et al., 2017). In this regard, national assessment
data is mainly structured. On the other hand, school-based data which is unstructured do not conform to
a pre-defined data model (Ise, 2016), have freestyle responses, and therefore messy (Ahmad et al.,
2019; Müller et al., 2016). With this description, school-based learner assessment data from tests,
assignments, examinations, projects, counselling sessions, hobbies, extracurricular activities, behaviors,
phobias and interpersonal relationships are considered as unstructured data (Nshemereirwe, 2015).
Ideally, structured and unstructured data when used in combination gives an accurate measure of the
ability and interest of a learner (AET, 2016). However, this combination of data comes along with
complexities of data extraction which can be managed with advanced technologies.
The emergence of technologies such as inexpensive computer memory, big data and data analytics
provides solutions for handling unstructured data to simplify career prediction processes (Umezuruike
& Ngugi, 2020). Though these technologies have emerged world over, most institutions in the
developing world have not harnessed their benefits (Umezuruike & Ngugi, 2020). This is partly because
the technologies meant for the developed world may not be applicable in the developing world because
of variations in the operating environments and thus need for adaptation. This requires a comprehensive
model to guide the development of an effective career prediction system.
However, there is no existing theoretically based holistic model that merges various theories that can
inform the development of such a system in the developing world context. The aim of this paper
therefore, is to propose a holistic conceptual model that integrates a number of variables to inform the
development of a career prediction system in the developing world context. The study focused on the
strengths of the various theories, models, and frameworks identified to develop a conceptual model.

LITERATURE REVIEW
The study was based on literature about the complexity of career prediction process arising from the
balance of ability and interest of a student plus relevance of the subject in pursuing a given career. The
literature highlights the strengths and weaknesses of various career prediction theories from which the
conceptual model was developed.

Complexity In Subject/Career Selection Process
Choosing the right A-level subject combination is one of the hardest tasks (Ndalichako & Komba,
2014) because the menu of subjects includes ones familiar to a student and others which are unfamiliar
but interesting. In this regard, career guidance becomes a crucial process in career decision-making with
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various activities that help in self and opportunity awareness which are vital in determining one's
suitable and sustainable career (Pitan & Atiku, 2017; Yusran et al., 2021). The process involves
assisting students in understanding the labour market and reflecting on their interests, ambitions,
abilities, talents, and qualifications (Lasway, 2018; Pitan & Atiku, 2017). However, it is complicated to
have all these conditions balanced which makes it hard to find a perfect student-subject combination
match.
Proponents of using school-based student data in decision making argue that student cumulative
information over the years is a better approximation of a learner’s abilities and interests (Riasat et al.,
2010). Generally, the volume of unstructured data is enormous and constitutes more than 80% of useful
data generated in institutions (Ise, 2016; Taleb et al., 2019). Though unstructured data contains a lot of
valuable information (Müller et al., 2016), its high volumes come along with complexities of
knowledge extraction, classification and prediction (Ise, 2016; Kiefer, 2016; Taleb et al., 2019). This
inconvenience with unstructured data makes its use in most decision making processes limited (Kiefer,
2016; Sint et al., 2009) and hence biasing decision makers to use incomplete information which is
structured (Ise, 2016). For instance, a study conducted in Trinidad and Tobago, a developing country
like Uganda, about subject selection at secondary school level revealed that more than half of form four
learners were not satisfied with the subjects allocated to them basing on only national assessment data
(Yamin-Ali, 2014). This problem of career prediction exists many countries Uganda inclusive.
Big Data Analytics (BDA) is another huge industry that can help to put data to incredible new uses
(Patwa et al., 2018). BDA makes it easier to draw patterns and make careful decisions which can help
in subject combination matches (Ole et al., 2018). With application of BDA, a lot of sense can be made
out of the school-based student data and this can include prediction of student performance or even
subjects or courses a student can offer at higher levels.
Career Choice Prediction Theories and Concepts
Theories form a foundation for better understanding a phenomenon and answering the 'why' questions
that explain it and its related events. This sub-section entails the corresponding theoretical lenses that
the researcher used to undertake this study. This study primarily focuses on the technological aspect of
career choice prediction, which encompasses personal, behavioural, and environmental factors. In this
regard, social, psychological, and decision theories are discussed. These include Holland's vocational
theory, Social Cognitive theory (SCT) (including Self-Efficacy theory) and Social Cognitive Career
Theory (SCCT).
Holland's Vocational Theory
Holland's Vocational Theory of Interests (RIASEC Model), provides an integrative framework for
organising individual differences that can later be matched with career and employability demands
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(Armstrong et al., 2008; Sheldon et al., 2019). This theory is very helpful to students who are unaware
of their self-talent, skills and personality (Huynh et al., 2020; Reddy, 2021). The theory describes
personalities with six traits; Realistic, Investigative, Artistic, Social, Enterprising, and Conventional,
commonly abbreviated as RIASEC where personality interests differ according to the activities related
to an individual's abilities and competencies (Armstrong et al., 2008; Bullock et al., 2006; Kemboi et
al., 2016; Nauta, 2010).
The six traits are arranged according to their relative similarity in a hexagonal formation of R-I-A-S-EC traits (see Figure 1). Their distances are inversely proportional to their degree of similarity
(Armstrong et al., 2008; Bullock et al., 2006).

Figure 1: Personal Traits in Holland's hexagon (Armstrong et al., 2008)
In implementing Holland's theory, a Holland code (typically the first three letters of the three
RIASEC types a person most resembles) is generated based on administered assessments (Nauta, 2010;
Sheldon et al., 2019) and is then matched to the available work environments. Studies conducted both
in the developed and developing countries found out that there is a positive relationship between
personality types and career choices (Kemboi et al., 2016). In this regard, Holland's theory has been
applied in identifying courses of study, occupations in employment, and hobbies (Nauta, 2010; Samiah
et al., 2019). However, in countries other than the U.S., for which the theory was initially developed,
circumstances exist that may change the way the theory is implemented, including high unemployment
rates, different education systems, including school-to-work transition, among others (Bullock et al.,
2006).
Holland's theory has been applied in a study to develop an ontology-based decision support system
for assisting high school students in identifying their fields of study in tertiary institutions in line with
the demand in the labour market in the developed world (Startseva et al., 2019). Relatedly in this study,
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Holland's theory will be used to identify personal traits and the world of work indicators to predict
appropriate subjects in line with students' career choices, though in a developing country context. The
major challenge with Holland's theory is that it looks at career selection as an event and not a process
which is not ideal (Chen et al., 2016).

Social Cognitive Theory
Social Cognitive Theory (SCT) is an interpersonal level theory that provides a framework for
understanding and predicting changing human behaviour. The theory adopts an agentic perspective to
self-development, adaptation and change with a view that people are self-organising, proactive, selfregulating and self-reflecting (Bandura, 2005). According to (Baglama & Uzunboylu, 2017; Brown &
Lent, 2019; Sheu et al., 2010) SCT has three core constructs that influence human behaviour; selfefficacy beliefs, outcome expectations, and personal goals.
Out of the three constructs, self-efficacy is regarded as the most crucial since it impacts an
individual's behaviour directly or indirectly through other constructs (Jo et al., 2016; Sheu et al., 2010).
Self-efficacy refers to people's beliefs about their capabilities to organise and execute behaviours to
reach particular goals or succeed in different activities (Bandura, 1998, 2005; Brown & Lent, 2019). It
is assumed to help determine whether people will approach versus avoid a particular activity, how much
effort they will exert, how persistent they will be when confronted by obstacles, and how well they will
perform at the activity (Baglama & Uzunboylu, 2017). Sources of self-efficacy include performance
experiences which could be obtained from assessment scores, vicarious experiences provided by social
models (groups/people one interacts with), social persuasion, and one's stress reactions (Xue &
Rojewski, 2018).
In this study, the researcher views self-efficacy as a parameter that cannot be determined at one go.
Therefore, career prediction should be perceived as a process and not an event as it is currently
happening in schools.

Social Cognitive Career Theory (SCCT)
Social Cognitive Career Theory (SCCT) is one of the most studied career approaches, especially after
the 1980s (Baglama & Uzunboylu, 2017; Lent & Brown, 2019, 2020) and has received a great deal of
empirical attention as a unifying framework for understanding various aspects of academic and career
development (Brown & Lent, 2019; Sheu et al., 2010). The theory emphasises a complex interaction
between people, behaviour, and environment (Baglama & Uzunboylu, 2017). SCCT encompasses a
variety of personal inputs and environmental and situational contextual factors that interrelate and
change as a function of time which is crucial while treating career prediction as a process and not an
event (Schoenfeld et al., 2017).

6
The African Conference on Information Systems and Technology

Conceptual model for developing a career prediction system

SCCT originally included three interrelated models of (a) career and academic interest development,
(b) choice-making, and (c) performance (Brown & Lent, 2019). It was later expanded to include two
additional models, one focusing on educational and occupational satisfaction, or well-being (Sheu et al.,
2010), and the other emphasising the process of career self-management over the life span (Brown &
Lent, 2019; Lent & Brown, 2013; Penn & Lent, 2019).
Gaps in Literature
Literature review on theories and models identified the following gaps.
1. The Holland's Vocational theory (RIASEC Model) was basically designed for the developed
world context where most levels in the education system are streamlined. In its application, the
theory considers career choice as an event and not a process.
2. The Social Cognitive Career theory is too theoretical than practical.
3. The Self-Efficacy theory elaborates the sources of an individual’s self-efficacy and how it
relates to performance but does not show how the individual's performance leads to
career/subject choice.
To address the identified gaps from the reviewed literature, the strengths of the various theories and
models were amalgamated to develop a conceptual model. The following section discusses the
developed conceptual model and the hypotheses that could be tested from it.
Conceptual Model and Hypotheses
Based on the literature and theories reviewed, a conceptual model (Fig. 2) comprising of eight
constructs and corresponding hypotheses were developed. The proposed model uses the Social
Cognitive Career Theory (SCCT) as the base theory. It integrates constructs and aspects from Holland's
Vocational theory, Self-Efficacy Theory, and various models to provide a robust model for students’
subject/career choice prediction.

Personalilty Type
Personal traits
• Realistic
• Values
• Investigative
• Competencies
• Artistic
• Social
H1 • Future Careers 7
• Enterprising
The African Conference on Information Systems and Technology
• Conventional

Conceptual model for developing a career prediction system

H10
Contextual influences
• Family
• Community
• Economic Status
• Policy
• Job Projections
H9
Self-Efficacy
• Ability
• Interest
• Emotional state

Career Decision
Process
• Knowledge base
• Data structuring
• Curation
• Rules
• Prediction

H2

H3

Appropriate
career/subject
choice

H7
H4

H5
H6
Outcome expectations
• Social benefits
• Economic benefits
• Self-evaluation

Personal Goals
• Performance
• Perseverance
• Decision making
Control Variable
• Data Accuracy
• Student age

H8

Figure 2: Conceptual Framework: Career choice prediction (Adapted from (Brown & Lent, 2019)).

The verification and validation of this model would be done using empirical data which is not
covered in this paper. This is similar to the work of (Aikins & Kyobe, 2021), where their proposed
model was based on the best practices explored in the extensive literature review.
The developed model includes new constructs and aspects to improve its capacity and efficiency to
predict students’ career choices. The model comprises six key constructs: personality type, contextual
influences, self-efficacy, outcome expectations, personal goals, and the career decision process. The
new constructs and aspects are as follows:
i) Personality type: The personal abilities and interests were arrived at using Holland’s RIASEC
model. At the verification and validation of the model, the Holland’s theory codes will be applied
repeatedly to determine the consistency or inconsistency of an individual’s interest over time. In
so doing, the career prediction exercise will be handled as a process and not an event.
ii) Career Decision process: This construct specifies the requirements of the career prediction
process to be effective.
iii) Job Projections: Comprehensive career information showing the growth of jobs and professions
over time (both in the past and in the future) is considered, unlike the current system, which
looks at a job only at a given instant.
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Formulated Hypotheses
•

H1: Personality type will influence the career decision process.

•

H2: Students' contextual influences will affect the career decision process.

•

H3: Self Efficacy will affect the career decision process.

•

H4: Self Efficacy will influence an individual’s personal goals and targets set.

•

H5: Students' self-efficacy will influence outcome expectations.

•

H6: Students' outcome expectations will shape the personal goals set.

•

H7: Personal goals set have a significant impact on the career decision process.

•

H8: Career outcome expectations will inform the career decision process.

•

H9: Contextual influences will affect self-efficacy.

•

H10: Contextual influences will affect the personality type.

CONCLUSION
The aim of the study was to develop a conceptual model that will inform the development of a career
prediction system for secondary school students. To achieve this aim, literature review was conducted
and gaps in the literature identified. A number of theories were analysed to identify their strengths and
weaknesses which were later merged to come up with a conceptual model. Model verification and
validation will be undertaken after data collection in the proposed study.
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